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The area with which this paper is concerned is the portion of the couast
of Western Anxtralin between Cape Keraudren, where the No. 1 Rabbit
Prool Fence veaches the coast and Cape Mississeyv, which marks the northern
houndary of Anna Plains Station, and ix the fivst break in the eoastline of
the heach. The ecological notes were obtained during a series of collecting
trips throngh the avea during July, 1941, They cover the comntry to a
depth of from ten to fifteen miles. On an accompanying map the junetion
hetween the two mnin soil tvpes is marked, since it ix also the junetion
hetween the main ecological zones.  The comtry north of Anna Plaing has
ot heen =een hy the anthor.  The vegetation of the portion of Pardoo,
south of the Rabbit Proof Fence, i complicated hy ereeks inland and by
mangrove swamps on the coast, Ieologicallv it 15 a transition region between
the S0-Mile Beach and the conntry along the De Grey River, which is dealt
with elsewhere.

The ¢limatie condifions are semi-arid. The aunual precipitation varvies
hetween (welve and fourteen inches for the avea. Most of the rain falls dor-
ing the period Deeember to Mareh and owing to the porous nature of the
soil the water soon disappears. Permauent water holes, except for a few
small native soaks, arve absent. There is a marked winter drought.

PITYSIOGRAPIIY AND SOILS,

The beach faces north-west or north-north-west in a long slow cmrve.
It is without importaut featives thronghout its length. At Wooroo Creek
theve is a sharp but small indentation whieh ineludes a small mangrove sywamp.
Klsewhere the beaeh is nubroken.  Wooroo Creek extends inland for abont
a mile. Behind the beach are series of sandhills varving from one to three
miles in depth.  The first row of the series are of normal dune type, both
with and without vegetation. The sand here is very like that of the heach.
Infand are sandhills carrving a different form of vegetation.  The soil of
these contains more organic material and is a light grey in colonr compared
{o the ereamy white beach sand.  Sowe of the ridges have onterops of 2
saidy hmestone which, from the natwre of its shell conteut, 18 of veryv recent
character.  Throungh the seetion inelnded i Pardoo, Wallal, and Nalgi the
sandhills deminate the eoastal plain.  Itermixed with them, however, are
wide Hats with a Heht grey loam soil. Through the Nalgi area these gradually
inerease in relative importance until in Anna Plains, where the coastal plain
widens out, the loam flats ave the main feature of the landscape.

The juuction between the coastal plaim and the spimifex pimdan i marked
ou the map. It is a very abrupt change from the grey soils of the plain
mto the red desert sand. The vegetation also changes abruptly and the
transitional phase veeupies only a few vards. The spintfex pmdan conntry
i= mudulating or move ov less (lat with, 1 some places, long narrow sandhills
yiunming more or less paratlel with cach other and a varying distance apart.
The only rock seen outeropping wiax a dark red terruginons sandstone.
Throngh Pardoo and Wallal the outerops form small hills but on Anna Plains
they result in piles of stones a few feet above the surfuce.
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Aeross Nalgr and the southern section of Anna Plaing is a curious tall
shrub zone. The zone varies from under a mile to several miles in depth.
The zone has two features worthy of eomment. Firstly, just south of the
Nalgi boundary is an arvea with numerous “blowholes” from a few inches to
several feet in diameter. The depth of these is unknown, From surface
mdieations the hmestone here appears to be different in nature from that
of the coastal sandlulls,  Secondly, throngh the blowhole country there ave
a few short drainage ehannels.  Apart from these the whole avea dealt with
in this paper is entively lacking in defined water courses,

80 MILE BEACH /

Scale: 30 miles — 1 inch
Pindan Boundary

Small patches of this shrubland oeeur 1 some places on Wallal bt
there is not a contimuouns zone as there is turther north. There 15 no other
outerop of Dlowhole limestone,

Other features of iuterest on the coastal plain are oceasional red sand
ridges. The soil appears {o be intermediate in chavaeter between the pindan
sand and the coastal type. The former has possibly been left there as a
result of wind action. East or sonth-east winds ave of almost datty occurrence
over many wmonths of the vear. Such ridges are usnally near the junction of
the pindan and the plain.  lu some cases the ridges have outerops of the
coastal sandv limestone.

ECOLOGY,

As has already been said the area may be divided mto two main zoues,
i.e., the eoastal plain and the spimifex pindan. However, the whole region
helongs in the great ecological region which stretches from the Ashburion
River to the Fitzroy River, This area is nearly all spimifex conutry, lLe.,
speeies of Triodia R.Br. dominate the landseape. Along the 80-Mile Beach
there ave just the two phases of the ecological tyvpe to disenss.  Triodia
pungens R.Br. 18 the dominaut speeies and often the only grass present.
Variouns other grasses are imwportant in different sections but thev will he
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discussed nndey their respeetive headings. The trees present ave stunted and
often contorted in appeavance. Among the shrubs vartons speeies of the
Malvaceae are consptenons. The Leguninoscae, particularly i the pindan,
provide a number of shrubs and small trees. These Latter are mostly species
of Acueia.

The following speetra give a picture for the area and tor the two zones.
It will be seen that there is a large number of anmual species. This 1= rather
misleading smee the quantity of each of these is small and some species
were only observed onece, 1., at the time of collecting.  Another feature is
that nearly all species are confined to one or other of the zones.

No, of

Species, M. N. Ch. 1L Th. 14,
Whole Area - 162 15 28 9 S 37 1
Coastal Plain .. 65 11 12 17 9 49 —
Spinifex  Pindan 131 16 34 5 8.5 3 1

A. Coustal Plain.
(a) Coastal Sandhills—
(1) Beaeh dunes.
(11) Triodia sandhills,
(b) Loam Flats—
(1) Grass plains.
(11) Samphire flats and claypans.

(¢} Cadgibut Shrubland.

(a) Coastal Sandhills.

(1) The beach sandhills are of the normal sand dune type, similar to
those seen elsewhere along the west coast of Western Australia.  Those with
plant growth have a covering of Spinifer longifolius. Other plants include
Ipomaea biloba, Fuphorbia myrtoides, and Ptilotus villosiflorus. This asso-
ciation, whieh is often almost pure Spinifer, seldom occupies more than the
first row of the series of sandbills along the coast.

(i1} Inecluded under this heading arve all the other sandhills of the coustal
arca, They include stationary sandhills of dune origin as well as those whose
mner core of hmestone is apparent in outcropz. As has been said ahove these
sandhills are the main feature of the plain throughout Pardoo, Wallal and
Nalgi. The vegetation is dominated by the coastal form of Triodia pungein
which has long wiry leaves and a dense tussock habit. Near the coast therve
15 a reed like grass, Panicum sp., mixed with the Triodia.  This is less
apparent further mland. There ave also patehes of Acocia salicing forming
small thickets in the hollows between the sandhills,

On the ridges, where ved sand has been deposited, various plants are
present which, normally, ave restvicted to the spinifex-pindan country,
These include Baukinia Cunninghamii, Acacia holosevicea, Acacia transheecns
and the form of Triodia pungens which is found in the desert. This last
has shorter Jeaves and long trailing culms which are more resinous than
those of the e¢oastal form.

The general picture of the eoastal plain is that of nndulating sandhills
with a covering of coarse tussock grasses and with small Aecaeia thickets in
some of the hollows.
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1. Coastal Plain showing the sharp junction with the
Cadgibut Shrubland, ~Nalgi.

(b) Loam Flats. .

(1) The grass plains are relatively ummportant until the Anna Plains
country is veached, Elsewhere only odd patehes occur between the sandhils.
Also over a good deal of the arvea the native grasses have heen replaced by
the intrvoduced species Cenchris eiliaris (Butfel Grass). Most of the nates
coneerning the native grasses weve made at Anna Plains wheve the flats have
heen grazed by cattle for some vears. Whether there has been any flovistie
alteration as a result of the grazing 1t is not possible to say on the available
iformatiou. '

Triodic pungens is lacking from the Toam soils. The grassland is a
mixture of speeies and it would be difficult to say which is the most important.
Species whieh do ocenr ave Kragrostis Diel<d, F. lacunaria, Xevochloa harbata,
Enneupogon plumifolius, Sporobolius actinocladus, Trivaphis mollis, Dichdi-
thivm humilius, Chlovis vuderalis, Panicum decompositum var. scaberrimum
and also Sporobolus virginicus which has two growth forms. As Salt Grass
it formg a coarse mat 8-12 inches thick of ereet eulms whi'e as Coastal Conch
orass 1t has Jong trailing culns often more than twelve feet 1 length. The
two forms appear to he the resnlt of a vespouse {o a slight alleration iu soil
mineral salt content,
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On what appear to be damper patehes in the grassland there are colonies
of Eulaliv fulva or Bothrioehloa decipiens (hoth known as Bundle Bundle
Grass) with Penicum deeompositum as a subordmant form.

Ag a rule the grass flats arve trveeless arcas but occasionally theve are
small groups of Melalewca lencudendron and M. lasiundra (Cadgibut). Here,
as a vitle, most ot the grasses arve absent, thongh Cenelrus ciliaris may oceur,
These tree groups represent isolated patehes ot the Cadgibut shrubland facies
which forms a definite phase in the {ransitional zone between the coastal
plain vegetation and that of the spinifex pindan.  This bordev type appears
not only where the junction is between loam and ved sand but also where it
1= between grey and red sand.

(11) Samphire flats and claypans occur i the sand hill country as well
as on the grass flats. The soil 1s grey loam. Sinee there is no proper drainage
system the loam flats are the only places where one would expect water to
He after rain. Tracks through these flats have a simister reputation for then
mud during the wet scason. It seems likely that the =oil here has a slightly
higher concentration of wmineral salts, If this i1s so it explains the zonation
which ean be observed. There are three zones, I the outer one Sporobolus
virginicus (Salt Grass form) is dominant and there may be colonies of
Trianthewa turgidifoliv. Other plants whieh have been collected i this zone
imclude Tricliinium exaltatum and Scaevoly spinescens. In the next zone
Trianthema turgidifolic has beecome dominant.  Mixed with it are Bassia
astrocarpa and Atrvipler eluchophylle.  In some places either of these zones
may carvy small thickets ot Acaeia bivenosa or Aeaciu salieina, but otherwise
trees and shrubs are completely lacking on the samphive flats.  Trianthema
turgidifolia is locally known as vellow samphire.  The third zoune sees
Trianthema turgidifolic veptaced by Arthrocnemum Benthamii (Red or Black
Samphive). This spectes gradually thms out until the bave ground of the
centre 1s reaclhed.

A good example of samphire flat is seen at Wooroo Creek between the
sandhills.  The portion near the cveek, which has a border of mangroves, 1s
flooded at certain times of the vear when there ave exceptionally high tides.
Over this portion Trianthema is veplaced by Arthroenemuwm Benthami.

(¢) Cadgibnt Shrabland.

This section represents a peculiar development of the coastal plain.
Various species of Melalewea ave abundant and dominate the vegetation.
This 13 n striking contrast to the almost treeless plain.  The sotl 1s grey
loam as on the flats. The speeies of Meloleuea present ave M. leweadendron,
M. alsophila and M. laslandra.  This association 1s found along the Nalg
frontage between the plain and the spinifex pindan.  In the southern section
ot Anna Plains it turus eastwards and s lost in the desert. On Wallal isolated
patehes of simtlar country are found in a similar situation, but there is ne
distinet sub-zone.

Apart from the Melalewea trees {up to 15 feet high) the vegetation is
vory much the same as on the samphirve flats. However occasional patches of
Triodia pungens of the plains form are to be seen, especially where small
sand drifts have formed under the frees.  The loeal impression was that
Triantlema turgidifolia had veplaced Sporobolus wvirginicus during the graz-
ing ol lhe vears of ocenpation.  lowever, since the former can withstaud
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lngher concentrations of mmeral salts, one mnst hesitate before placing all
the vesponsibility of such a ¢hange on to the biotie factor. It is equally
possible that ehmatic eveles may be an important factor.

Iu the northern part of the shrubland cadgibuts ave veplaced by Lcaciu
sulicima ool Aeaeia bivenose.  Small dvamage c¢hannels in this country ave
hare of vegetation and meander through the samphire for a mile or so.

Throughout this shrubland stock water can he obtained at no great depth.
Wooroo Well on the Stock Route and about three miles inland from Wooroo
Creek as an example. When visited in July the water level in this well was
about twelve feet from the surface.  This well is ou the site of un old
aboriginal soalk.  Other wells in the zoue vary in depth but no figures are
available.  On the coastal plam, ground water 15 eommonly too salt for stock
while m the spimtex country the water though deeper down is, in most cases,
classed as “vood stock water.”

B. Spinifer Pivdan.

The name “spmitex” is used loeally for all species of Trlodic; “pindan’
1 o uafive word whieh 1s used for the desert country by the pastoralists.
This zone can be subdivided as follows:—

a} Trausitional phaso

(

(b) Triodiu phuse.
(¢) Plectrachne phase,
(

a) The traunsitional phase ts particularly elear along the Anna Plains
frontage. It commences with a hne of Melulewea trees on the edge of the
treetess grey loam plain. The ground flora meludes small anuals snel as
Sporobolus australasicus and Eragrostis Dielsii with occasional bushes of
Trianthema turgidifolie.  Where the loam changes to the ved sand the Hora
also changes and FKragrostis eropoda, Crotalurie Cunninghwmnii, and Po-
lanisic icosandra replace the above mentioned species. This phase gives way
to a dense zone of Melalewea lasiondre and Acacta transhicens, which are
hoth shrnbs about three to five feet high, with occasional elumps of Triodic
pungens and Kragrostis erviopoda.  After this the cadgibuts disappear and
the area can no longer he classed as transitional.

There are cevtain vartations of the transitional phase. In some places
there is a band of dcacia salicing in others the Aewcla trauslucens band is
wissing.  The change-over 1s narrow and the transitional phase may ouly
be ten or 15 yards in depth. Tu other places it extends up to 50 but
this 15 not often.

(b) and (¢) The spinifex pindan has two definite phases. In the first
the pindan tform of Twriodia pungens 1s assoelated with a stunted form of
Buvhinie Cumninghawii,  In the seeond Triedic 1z replaced by a similar
grass Plectrachne Sehin:ii and Baulinig is veplaced by small trees sueh as
Dolichandrone heterophylla and Eucalyptus zygophylla.

The first of these phases is the nearvev to the const. s inland boundary
is-not very definite and the phase varies in depth. The Plectrachne eoun-
try apparentlty runs out infto the desert proper. Tt extended inland as far
as the author travelled, ve. o a distancee of fifteen miles from the coast
at Wallal.  According to veport it extends along the Rabbit Proof Fenee ai.
least as far as the 121 degree meridian.
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IL.  Spmifex pmdan showing the association of shrubs and
tussock grasses. Aecaeia holosericea, A, tumida and Plec!rachne
Selinzit,

Both phases of the pindan carry various species of .lcaciv. These, ex
cept it the case of leucio transtucens which grows about two to three feet
high, are all small trees. They commonly form thickets in which only one
speeies is represented.  The commoner species ave . fumida, . holosericea,
Ao trachyearpa, (L pachipearpa, (L coriacea, . inpressa and L stipuligera.

In marked contrast fo the eoastal plain are the number of <hrubs which
are agcociated with the perennial tussock eras<es.  They include the follow-
mg: dbutilow Waleottis, A\ indicwm, Sida lepida. S, spinesa, Calythric ine
tevstans, Holganio Ditoralis, Pimelea ammocharis, Adriana tomentosa, Cyaio-
stegia Bunnyane, and Neweastlio cladotvicha,  Laveer forms ave Cussia glu-
tinosa, C. Sturtit var., Clerodendron towmentoswm. Gardenia Pantoni and Du-
boisia Hopwoodi and Stylobasivm spathodatum. Members of the Proteaceace
are not numerically important.  They inelude Grecillea pyramidalis, (. ye-
fracta, G agrifolia, Halkeo macrocarpa and Peysoonia faleatu.  There are
many slender shrubs belonging to the Leguminoseae.  Eucalypts are not
well represented.  In most places they arve completely lacking from the
Triodia phase while in the Plectrachne eountry they gradually appear move
often as one goes farther inland.  They cither form small mallee clumps or
develop mto small frees from ten to fifteen feet high.  The s oeles ave
Kucalypius zygophylla and F. dichromo phioiao.

Plants of Kragrostis eriopoda ave often seen amonest the 7indin {us-
socks,  This grass 18 the most mmportant spectes after Triodic and  Plec-
trachne sinee it veplaces both when they ave destroved and preveated from
recovering through seedling development.,  Novinally Fragrostis eriopoda is
present 1 the assoelation as a unnov constituent.

Other grasses present ave Admphipogon stilctus, Chiysopogon pallidus,
Cymbopogon bowbycinus, Digitaria Brownei, Drgitaria ctenantha, Panriewm
cymbiforme, [chnonthus australiensis, Selaria surgens, .lristida arenaria,
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Enneapogon pallidus. Eviachie pdehelle and Sorghum pliumosum. None of
these grasses is an important constituent.

The further one penetrates ito the desert the more numerons become
the long sand ridges. These, presumably, ave similar to those described by
Warburton (1875) and Carnegie (1898) i the conntry to the cast. Uene-
ral observations suggested that the .decacie thickets grew between the vidges
m* in open country while small plants of Bawhinia Cunminghamii and small
trees such as Queniu reticulata and Hakea macrocarpe grew on the ridges,

SUMMARY,

An attempt has been made to deseribe the vegetation of the coastal
strip between Cape Kerandren and Cape Mississev, It has been shown that
there are two well defined ecological zones which are assoclated with cer-
tain soil differences.

On the eoastal plain the biotie factor has been respensible for the intro-
duction of Cenchrus cilinris (Bulfel Grass) especially on loamy soils. In the
desert country no introdunced plant has as vet succeeded in establishing it-
self but where the normal tussock erasses are lost they are replaced by the
native species Kragrostis eriopodu,
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